WO 2005/004657 



1 



PCT/KR2004/001198 



Description 

PUMPING DEVICE OF SHOES 
Technical Field 

[ I ) The present invention relates to a pumping device of a shoe. 

Background Art 

(2| As well known, generally, shoes for absorbing shocks applied thereto arc worn to 

redec the shocks occurring when a wearer walks or exercises and thus to keep his 
walking or exercising at more stable positions, which prevents his fatigic from getting 
serious, and when the shoes arc worn, the shocks arc all absorbed such that the wearer 
can previously avoid the generation of the troubles in his knee joints. 

[3] FIGS. 1 to 3 show one example of conventional shock absorbing shoes (which is 

disclosed in Korean Utility Model Registration No. 20-0196729). As shown in the 
drawings, a pumping device of the conventional shock absorbing shoe 1 includes a 
shoe 1 includes a cushion body 7 that is disposed between an outer sole 3 and a middle 
sole 5 of the shoe 1, for absorbing shocks in accordance with the variation of the 
pressure applied from a wearer's feet and that has front and back air chambers 9 and 1 1 
formed in the cushion body 7 in such a manner as to be disposed at the front and back 
portions of the cushion body 7, respectively, for sucking air from the outside and 
exhaisting the air filled in the interior of the shoe 1 to the outside, and an air pressure 
adjusting assembly 13 that is adapted to control streams of airflow of the front and 
back air chambers 9 and 11. 

[4] The air pressure adjusting means 13 includes: an automatic pump 15 that is 

provided with a suction valve 17 at one side thereof for sucking air from the outside 
therethrough, and with a check valve 19 that comnunicates with the back air chamber 
1 1 and exhausts air to the inside of the back air chamber 1 1, at the other side thereof; 
and a pressure adjusting valve 21 that is connected to a connecting tube 23 for 
connecting the front air chamber 9 with the back air chamber 1 1 and is disposed at an 
exhaust tube 25 that is adapted to exhaust the air in the front and back air chambers 9 
and 1 1 to the outside. The connecting tube 23 is provided with a glide protrusion piece 
27 that is adapted to gride the air in the front air chamber 9 to the exhaust tube 25, at a 
central portion thereof, and the automatic pump 15 is operated by the pressure applied 
from a wearer's foot. The automatic pump 15 and the front and back air chambers 9 
and 1 1 are formed to the same height for the sake for convenience at a time of manu- 
facturing. 
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(5) The suction valve 17 serves lo suck (he air from (he outside and to move the air to 

the interior of the automatic pump 15, and the check valve 19 serves to exhaust the air 
to the back air chamber 1 1 by means of the pressure of the automatic pump 15. The 
pressure adjusting valve 21 is operated in such a manner that the air in the front air 
chamber 9 is exhausted lo the outside by means of the pressure of shocks, thereby im- 
plementing the circulation of air between the inside and outside of each of the front 
and back air chambers 9 and 1 1 . 

[6J Under the above construction, as the front and back portions of the outer sole 30 

are sequentially depressed by the pressure applied from the wearer's foot, the 
automatic pump 15 operates to suck the air from the outside to the back air chamber 
1 1. Thus, the air in the back air chamber 1 1 is moved to the front air chamber 9 by the 
pressure of the wearer's foot and by the air exhausted from the check valve 19. As a 
result, the air in the front air chamber 9 is exhausted to the outside via the pressure 
adjusting valve 21 by the pressure of shocks applied to the shoe 1. 

[7] In this case, a reference numeral 29 that is not explained above denotes an 

adjusting body and 3 1 denotes a suction tube. 
Disclosure of Invention 

Technical Problem 

[8] In the conventional shock absorbing shoe, however, since the back air chamber 1 1 

and the automatic pump 15 are designed to have the same height, the automatic pump 
15 is normally pumped at its initial step, but if more than a predetermined pressure is 
applied, the back air chamber 1 1 and the automatic pump 15 become under the same 
pressure at the upper portion thereof, which reduces the pumping force or even fails to 
pump. 

Technical Solution 

[9] Accordingly, the present inventor has been made to solve the above-described 

problems, and it is an object of the present invention to provide a pumping device of a 
shoe that has appropriate pumping through an automatic pump and absorbs shocks 
applied to the shoe in accordance with the variation of the pressure applied from a 
wearer's foot. 

[10] To accomplish the above object, according to the present invention, there is 

provided a pumping device of a shoe including: a cushion body formed inside a sole of 
the shoe and having front and back air chambers formed therein in such a manner as to 
be disposed at the front and back portions thereof ; an automatic pump mounted 
adjacent to the back air chamber in such a manner as to comnunicate with the back air 
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chamber and having a height (H2) higher than a height (H 1 ) of the back air chamber; a 
suction valve and a check valve mounted at the front and back sides of the automatic 
pump; and a pressure adjusting valve formed at a connecting valve for connecting the 
back air chamber with the front air chamber. 

Description of Drawings 
(11] Further objects and advantages of the invention can be more ftilly understood from 

the following detailed description taken in conjunction with the accompanying 
drawings, in which: 

[12] FIG. 1 is a side sectional view of a conventional pumping device of a shoe; 

[131 FIG. 2 is an exploded view of the pumping device of the shoe of FIG. 1; 

[ 14] FIG. 3 is an enlarged sectional view of the main parts of the pumping device of 

FIG. I; 

[15] FIG. 4 is an exploded view of a pumping device of a shoe according to the present 

invention; 

[16] FIG. 5 is an enlarged sectional view of the main parts of the pumping device 

according to the present invention; and 
[17] FIG. 6 is a side sectional view of the pumping device according to the present 

invention. 

Best Mode 

[18] Now, an explanation on the preferred embodiment of the present invention will be 

in detail given with reference to attached drawings. 

[19] As shown in FIGS. 4 to 6, there is provided a pumping device of a shoe 100 

according to the present invention includes: a cushion body 1 10 that is disposed 
between an outer sole 102 and a middle sole 104 of the shoe 100, for absorbing shocks 
in accordance with the variation of the pressure applied from a wearer's foot and that 
has front and back air chambers 120 and 130 formed therein in such a manner as to be 
disposed at the front and back portions of the cushion body 110, for sucking air from 
the outside and exhausting the air filled in the interior of the shoe 100 to the outside; 
an automatic pump 140 formed inside the back air chamber 130 in such a manner as to 
comnunicate with the back air chamber 130 and having a height H2 higher than a 
height HI of the back air chamber 130; a suction valve 150 and a check valve 160 
mounted at the front and back sides of the automatic pump 140, for allowing air to be 
sucked by the automatic pump 140 and moved to the back air chamber 130; and a 
pressure adjusting valve 170 mounted at a connecting valve 125 for connecting the 
back air chamber 130 with the front air chamber 120 to perform movement of air 
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between Che back air chamber 130 and Ihc from air chamber 120. 
(201 The automatic pump 140 is formed to have the height H2 higher than the height H I 

of the back air chamber 1 30, such that the pumping is carried out thrash only the 
automatic pump 140. 

(21 1 The suction valve 150 at which air from the outside flows is placed at one side of 

the automatic pump 140, and the check valve 160 with which the back air chamber 130 
comrrunicatcs such that air is cxhaistcd to the inside of the back air chamber 130 is 
placed at the other side of the aitomatic pump 140. Also, the pressure adjusting valve 
170 is formed on an exhaust lube 127 that is connected to the connecting valve 125 
connecting the back air chamber 130 with the front air chamber 120, for exhausting the 
air in the front and back air chambers 120 and 130 to the outside. 

[22] The aitomatic pump 140 is formed to have the height H2 higher than the height H 1 

of the back air chamber 130, such that as the automatic pump 140 is depressed by a 
wearer's foot, the pumping is carried out. The automatic pump 140 is provided with a 
support plate 180 at the top and bottom sides thereof, respectively. When the automatic 
pump 140 is depressed, the support plates 180 function to delivery uniform pressure 
from the top and bottom sides to the inside thereof, such that variations of the internal 
pressure of the automatic pump 140 are evenly made, thereby improving the pumping 
force. 

[23] The aitomatic pump 140 is further provided with a support body 190 that is 

adapted to support the upper and lower sides of the interior of the automatic pump 140 
against each other, at the inside thereof. Desirably, the support body 190 has a 
generally conical shape such that the pressure is appropriately sent from the upper side 
of the automatic pump 140 to the lower side thereof. 

[24] Also, the support body 190 selectively has a restoring spring 195 disposed at the 

inside thereof, and in this case, the restoring spring 195 is formed in such a manner as 
to be in contact with the top and bottom sides of the automatic pump 140, at the top 
and bottom sides thereof. The formation of the restoring spring 195 enables the 
automatic pump 140 to be rapidly restored to its original state at its compressed state. 

[25] When the restoring spring 195 is provided inside the support body 190, the 

pumping process of the automatic pump 140 is carried out rapidly and regilarly. 
During the pumping, also, the pressure is sent uniformly through the support plates 
180. 

[26] In this case, a reference numeral 172 that is not explained above denotes an 

adjusting member and 152 denotes a suction tube. 
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According to the present invention, the pumping is appropriately condbctcd by the 
automatic pump of the shoe, thereby achieving the absorption of shocks in accordance 
with the pressure applied from the wearer's foot. The automatic pump 140 is formed to 
the higher height H2 than the back air chamber 130, and the support plates 180 arc 
attached on the top and bottom sides of the automatic pump 140. Additionally, the 
support body 190 is provided inside the automatic pump 140, such that the upper and 
lower sides of the interior of the automatic pump 140 arc firmly supported 

The support body 190 has the generally conical shape and when the automatic 
pump 140 is pressed by the wearer's foot, it can be appropriately compressed After the 
pressure of the foot is released, the automatic pump 140 is instantly returned to its 
original state by means of the restoring spring 195 that is provided inside the support 
body 190. 

Under the above construction, if the shoe 100 is worn on the wearer's foot, the 
automatic pump 140 is pressed by his foot, and it starts to be compressed such that the 
air in the automatic pump 140 is exhausted to the back air chamber 120 via the check 
valve 160. Thus, the air flowing into the back air chamber 130 flows into the front air 
chamber 120. If the pressure of the wearer is not sent to the automatic pump 140, the 
automatic pump 140 is returned to its original state by means of the support body 190 
and the restoring spring 195, and when the automatic pump 140 is expanded, the air 
from the outside is automatically sucked through the suction valve 150. If the 
automatic pump 140 is compressed again by the wearer's foot, the air from the outside 
is sucked to flow into the front and back air chambers 120 and 130. 

If the front and back air chambers 120 and 130 reach a set value of pressure, the air 
in them is exhausted to the outside through the pressure adjusting valve 170, and as the 
stream of airflow is formed through the front and back air chambers 120 and 130 and 
the pressure adjusting valve 170, the shoe 100 can absorb the shock applied thereto 
and change the internal air into fresh air. 

When the pressure of the wearer is sent to the automatic pump 140, the automatic 
pump 140 is supported by means of the support plates 180 on the top and bottom sides 
thereof, with a result that the pressure can be uniformly sent to the automatic pump 
140. As a result, the automatic pump 140 can operate at a better condition. 

Also, the automatic pump 140 and the support plates 180 are supported by means 
of the support body 190 that is provided inside the automatic pump 140, such that the 
pumping force can be greatly improved, and when the automatic pump 140 is pumped, 
the pressure of the wearer is not sent above the back air chamber 130 that is formed 
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around the automatic pump 140, such that even though the pressure in the front and 
back air chambers 120 and 130 reaches more than a predetermined value, the pumping 
can be appropriately contacted. 

On the other hand, the pressure adjusting valve 170 is adjusted in accordance with 
the pressure of the wearer's foot and the variation of temperature, which enables the 
shocks applied to the shoe to be optimally absorbed In addition, the air from the 
outside is automatically supplied to the cushion body 1 10 and the air in the cushion 
body 1 10 is exhausted to the outside, which enables the bad smell that may be 
generated inside the shoe 100 to completely disappear. 

Industrial Applicability 

As set forth in the foregoing, the pumping device of the shoe according to the 
present invention is provided with the automatic pump that is formed to a higher height 
than the back air chamber such that the pressure of the wearer is sent not to the back 
air chamber, but to the automatic pump, thereby improving the pumping force of the 
automatic pump. 

The support plates are formed on the top and bottom sides of the automatic pump 
and the support body is formed inside the automatic pump, such that when the pressure 
of the wearer is sent to the aitomatic pump, the automatic pump can be uniformly 
compressed and expanded, thereby achieving the uniform pumping of the automatic 
pump. 

Additionally, the support body has the general conical shape, which enables the 
compression force of the automatic pump to be uniformly applied, and the restoring 
spring is provided inside the support body, which enables the automatic pump to be 
returned rapidly to its original state after the compression. 

While the present invention has been described with reference to the particular il- 
lustrative embodiments, it is not to be restricted by the embodiments but only by the 
appended claims. It is to be appreciated that those skilled in the art can change or 
modify the embodiments without departing from the scope and spirit of the present 
invention. 



